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(54) Title: INHALATION PARTICLES 

(57) Abstract: Crystalline particles of orazipone having a curved surface with a controlled roughness are useful e.g. for treating 
^ asthma, COPD and other respiratory diseases. The particles have a narrow particle size distribution, rough surfaces and an improved 
stability. The inhalation particles of the invention are particularly useful in the administration of a medicament by inhalation. 
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Field of the invention 

•n„ preset invention rdates to tahalatfon particles »f ""^P""^ 
inhalation compositions otoraziponc sui.ab.eforpnta.ona^amg dchvery^to 

for Jpreparation^ercot Tk.con.po.iaonsareparticulartynseM^^- 

asthma, COPD and other respiratory diseases. 
Background of the invention 

Orazipone or 3.t(4-meaiyls»ltonylphcnyl>m*ytol-2.4.pcnKmcdio« is a 

tocal>ySl-bfll.a.oryagen.ma.hasanti-infl»nm«onrprop«ties-^^^ 

„ those of corticos^roids. Orazipone is useM eg. in *. «anne« of 
:rZcOPDandoti.cr,espira»rydiseas...An.ea«>aii.p..pa„ngora.ponc» 

described in EuiopeanPataltNo. 440324 Bl. 

U^ation has b«»me <he primary route of adnnnistration in tire ™< of 

route To ensure aerodynamic particle size 

^cronized (i... nnlled) orazipon. particles is d«closed m US 6.201,027. 
' nhasbeenfonndthatconventionaHngbeneiB-particlesizerednctionof 

,„ee c^riitTof orazipone inOoduces surface and cry^dlogr^c dam.60. jbch 
rffS.^drr.ahih.yan'dresn,.inparticles^mirregnl.r*^^^ 
Cstiong aggregates. The particle «ze reduction process also generates m ftce«d 
„ ract^^.l»-^-rnersi«sfc.c«ud«.ation»^ur.^~ 
slsion forces and leading «. inrfBcie^ drug-particle break-np. Fnrthermo^. me 
:lT«rMgMychargedanda»reforeverycohesrve.™»s«^^ 
Lziponep.rticlesfh«areh«ter suited for delivery by mhalation. 
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Summary of the Invention 

It has now been found that, by using an aerosol synthesis method, it is 
5 possible to prepare \mcharged, crystalline inhalation particles of orazipone with 
curved, preferably substantially spherical, surface and a narrow particle size 
distribution. The particles provide more controlled deUvery of orazipone by 
inhalation and exhibit improved dispersibility, as well as good stability as a result of 
their crystalline nature. The particles have a narrow aerodynamic particle size 
10 distribution, typically between 1-5 \mi that is especially suitable for the preparation 
of compositions for pulmonary delivery via inhalation. Moreover, as the particles 
have curved, preferably substantially spherical, and rough, porous surface, signifi- 
cantly less force is required to remove a particle from a surface, to break-up 
aggregates of particles or detach particles from a coarse carri^ material. 

15 

Thus, in one aspect, the present invention provides inhalation particles 
incorporating orazipone, wherein said particles have a curved surface and are in 
crystalline form. Preferably, the particles are substantially spherical. Preferably, the 
particles are polycrystalline with rough surface. The mean mass aerodynamic 
20 diameter of the particles is typically between about 0.5 - 10 jxm, more typically 

between about 1-5 ^un. The aerodynamic particle size distribution of said particles 
is typically between about 0.5 - 10 jim, more typically between 1-5 (am. 

In another aspect, the present invention provides an inhalation composition 
25 comprising particles incorporating orazipone, wherein said particles have a curved 
surface and are in crystalline form. The particles maybe formulated into an 
inhalation composition together with one or more pharmaceutically acceptable 
additives, diluents or carriers. The composition can be in the form of dry inhalation 
powder for delivery by a dry powd^ inhaler (DPI). Altematively, composition can be 
30 in the form of suspension for delivery by other means such as pressurized metered 
dose inhaler (pMDI) or a nebulizer. Preferably, the composition is provided in the 
form of dry inhalation powdCT. 

In still another aspect the present invention provides a method for preparing 
35 orazipone particles, comprising the steps of: 

providing liquid feed stock comprising orazipone; 
atomising said liquid feed stock to create droplets; 
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collecting the orazipone particles produced. 
Brief Description of the Drawings 

Bgares la and lb show scanning electron microscopy images of the 

Figure 5 depicts a scanning electron nucroscopy mi g 
particleoftheinventionproducedatreactortenipera^^^^^ 

Figures 6 shows a scanning electronmtcroscopy mxageof the 
particle of the invention produced at reactor temperature of 100 C. 

, Detailed Description of the Invention 

sigm6canaylowersynfb«sBmpe«t»t.0esstlim300 O. 

The acro^l flow re«*ar mefhod comprises geneolly to foUowtag ^ 

heated tube flow reactor under predetemnned residence 
35 bistory.and(e)collectingtheparticlesproduced. 
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differs significantly from the conventional spray-drying 
T^eabovemethod^-si^ J ^^^^^ 
process-lnspray-drymghotgasisnseaas . t^g^fer to occur and 

Lspray-dryingcha^nberisonlyuse^^ap^ e^^^ 

e.3..eritselfis^t^.^^^^^^ 
changing across the chamber as neax m 

maintained at a oonata.>t ten.p«atuK. Tt. „o„-circulating flow. 

^..„.,i«,ac»».a..^.^U^2Srce^et-h*oplet^p.»duct 

partid. can be properly controlled and ^"'^ ^ 
Lensured.Accordingly,themethodp,.v^ea^-"^°^^^^^ 

aistrl.ntion(and«>.«repa^^^— )^'2:.t-5,n^ 
aerodynanrio pamcle a.ze — ^"^^"^ ^.e meUtod allows essentially 
, obtained. Fnrthe,more.mco^^^^ ^^^^^^,^_^^„^^ 

distribution of the components in the mature. The hqmd feed 
solution is preferred. 

» VaHonasol— e^^^^^^ 

ketone, acetone, isopropyl alcohol, and combmaUons thereof. 

Mcase«.eh.nidfeedstoc.isasolution,.eac^vei^— 
sufficiently soluble in the solvent of the solutron so as to obtam, from the 
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droplets of the liquid feed stock, imifonn particles with the desired particle size, size 
distribution and drug ratio. The total solids dissolved may be present in wide range 
of concentrations, typically from about 0.1 % to about 30 % by weight, for example 
from about 1 % to about 10 % by weight. A liquid feed stock containing a relatively 

5 low concentration of solids results in particles having a relatively small diameter. 
The finding of suitable hqxiid feed stock concentrations for each active agent/solvent 
combinations is considered to be a routine to one skilled in the art. Usually, the 
Uquid feed stock concentration is firstly chosen at its maximum solubility so as to 
obtain the largest particle size with the atomizer and atomizer conditions used. From 

1 0 the results, a better approximation of the liquid feed stock concentration needed to 
obtain the desired particle size range witti the atomizer and the atomizer conditions 
used can be easily achieved. 

The liquid feed stock is atomized to create droplets in a suitable atomizer, 
1 5 which are well known in the art, such as a spray nozzle (e.g. a two fluid nozzle), an 
ultrasonic or air assisted nebuliser or a spinning disc, an ultrasonic nebulizer being 
preferred. Examples of the devices used in this process include ultrasonic generators 
sold under trademarks Omron NE-U12 and RBI Pyrosol 7901 . While there are no 
special restrictions placed on the atomisers used in the process, it is recommended to 
20 use an atomiser that can produce uniform droplets of constant composition and in a 
specific size range. Such devices are suitable to produce particles with controlled 
chemical and physical properties suitable for delivery by inhalation. 

The droplets of the Uquid feed stock are suspended in a carrier gas before 
25 passing through a heated tube flow reactor. The carrier gas can be any kind of gas 
and is preferably inert with respect to the drug molecules and the solvent It is 
recommended to use nitrogen gas or other inert gases. The temperature of flie carrier 
gas is typically ambient. To maintain a uniform solution concentration in the droplets 
in the suspending phase, it is preferred to bubble the carrier gas through a bottle 
30 containing the same solvent as the liquid feed stock before entering the atomizer. 

Because the droplets are already suspended in the carrier gas when fed into 
the reactor (i.e. the droplet generation and flow reactor are separated), the temperatu- 
re history and residence time of each droplet and product particle can be better cont- 
35 rolled than in the conventional spray-drying method. Therefore, excellent uniformity 
of the resulted particles and a narrow particle size distribution can be ensured. 
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The droplets suspended in the carrier gas are passed through a tubular flow 
reactor that is mamtained at a constant temperature. The temperature and the flow 
rate of the carrier gas are adjusted to evaporate the solvent and to allow the crystalli- 
sation process to occur. The particles fomed are then collected using an electrostatic 
5 precipitator, a cyclone, a planar filter (e.g. nylon) or other particle collecting devices. 

The particle size may be controlled to any expected particle size ranges by 
selection of the atomizer and its operation conditions, and concentration of the liquid 
feed stock. It is also possible to employ a droplet size modification apparatus (e.g. 
1 0 impactor or virtual impactor, or using size selective collection of particles, e.g. a 
cyclone) downstream of the flow reactor. Normally, however, this is not required if 
the atomizer can already produce a sufiScient narrow size distribution. 

For the tubular flow reactor, while there are no particular restrictions, it is 
1 5 recommended to use a vertical, rather than horizontal configuration in order to 
minimise buoyancy effects and related losses due to recirculating flow. To ensure 
uniform temperature and flow fields m the hot zone of the reactor, CFD (Computa- 
tional Fluid Dynamics) calculations have shown that it is preferable that the aerosol 
flows against gravity. Flow in any other direction tends to produce undesirable 
20 reactor conditions. The reactor tube is preferably placed inside an oven to maintain a 
uniform reactor wall temperature during the process. The oven can be of any kind 
that has sufiScient temperature control (i.e. ± 1 °C or less) at low temperatures (less 
than 300 ^C). The temperature of the oven is set such that the materials being 
processed do not decompose. Typically, the selected oven temperature is within the 
25 range of about 30 to 300 °C. For orazipone particle production, since the melting 

point of orazipone is about 134''C, the range of oven temperature used for the particle 
production may vary between 20 to 120 °C, preferably between 30 to 100 **C. 

While there are no particular restrictions placed on the particle collection, it is 
30 recommended to use a system that can be heated to prevOTt re-condensation. Electro- 
static precipitators, cyclones and/or filters can be used for this purpose. Accordingly, 
the particle collection system and the line from the flow reactor ouflet to the particle 
collection system are preferably heated to a temperature above the boiling point of 
the solution to prevent the re-condensation process to occur. However, the tempera- 
35 ture should not be too high so as to cause material degradation. For example, for the 
orazipone dissolved in methyl ethyl ketone, the tempCTature of the collection system 
and the line may be kept constant at a temperature between 30 to 120 °C. To fiirther 
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tiie same as that of reactor. 

Tt nreferred that the aerosol flow reactor conditions are selected such that 
5 It IS preferred that ine ^i-o^eneous constituents having a 

crystalline substantially spheacal particles of homogen 
narrowparticlesizedistributionandrou^^^^^^^^ 

theresulting -^^-^^^-^^-^^^^^ about 1 - 5 pm. 

said particles is between about 0.5 - 0 J ^^^^ ^ 

diameter of 5 or less, and less than about 5 ...adynamic 
,avingadianieterof0.5^«norless Itisparhcul^y^^^^ 
particle size distribution ofsaidparticles IS between about 0.5 

preferably between about 1 - 5 pm. 

The orazipone particle of to invention U in a ory^uaiine 

^lative degree oU«m<yP«t-*'y«<'''"*^*"-'°°Tf^':^ 
relaaveagr ' y^^p^erably the aerosol flow reactor 

higher, most preferably 99 /• or mgn ^^.^ ™ i. , crystalline form. The 

— =.:^:r:rrrrn:rc^-va^>. 

T^epartic.esare,ypicallypolycrys.alline,i.e.aninal,idnalp«ticleoonsi..s 

25 of a plurality of smaller crystaUites. 

IbeoraziponeparticIesoftheinventionhavecurvedsurfaceThe^^^ 

particular, it is preferred that the majonty P ^^^^ 
Ld substantially devoid of sharp orbr^ened^orflat^^^^^ 

fi.r.h\v the oarticles are substantially sphencal. The curved suriace r 
:";a!b:reenparticlesand^erebyimprovesae.^^^^^ 

35 deagglomeration of the particles upon inhalation. 
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Generally, the surface of the particles of the invention is rough, i.e. the rough- 
ness is consistent over the entire surface of the particle, ^parent when examined 
under the scanning electron microscope, and the ratio of the maximtun and minimum 
diameter of the particle is between 1.01 - 1.5, preferably between 1.02 - 1.3, more 
5 preferably between 1 .03 - 1 .2. The rough surface of the particles appears typically as 
porous, filled consistently with dimples and cavities. A rough surface is advantage- 
ous since it increases the effective separation distance of the particles, and thus im- 
proves aerosolization and deagglomeration properties of the particles. The surface 
roughness can be controlled by controlling the primary crystallite size of the partic- 
10 les. 



If desired, various additives known in the art may be additionally incorporat- 
ed in the particles together with the active ingredient or ingredients. Such additives 
include e.g. diluents such as lactose, carriers and stabilizers and the like. In such a 
1 5 case the additives are included in the liquid feed stock of the process together with 
the active ingredients. Also such additives incorporated in the particle are preferably 
in crystalline form. It is particularly preferred that at least about 90 w-% of the total 
weight of the particle is in crystalline form. 

However, in order to reduce the amount of material other than the active 
ingredients potentially reaching the lungs, it is preferred that the active ingredients 
constitute at least 90 w-%, preferably at least 95 w-%, more preferably at least 99 w- 
%, of the total weight of particles. Most preferably the particles are free from other 
material than the active ingredients. 

The particles of the invention may be formulated into an inhalation 
composition together with one or more pharmaceutically acceptable additives, 
diluents or carriers. Examples of suitable solid diluents or carriers comprise lactose, 
dextran, mannitol and glucose, lactose being preferred. Examples of aerosol carriers 
include non-chlorofluorocarbon-based carriers such as HFA (hydrofluoroalkane). 
The use of aqueous carriers is also possible. Typical additives include solubilizers, 
stabilizers, flavouring agents, colorizing agents and preserving agents. 

The particles of the invention are preferably administered in the form of a dry 
35 powder composition. The particles obtained are generally in the form of individual 
(unagglomerated) particles which are well suited for pulmonary drag deUvery by 
inhalation as such, e.g. they can be filled directly into capsules, cartridges, blister 
packs or reservoirs of dry powder inhalers. However, if desired the particles may be 



20 
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30 
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adapted to fonn loose agglomerates Of several ^dividual p^^^^^^ 
breLg into individual particles upon dispersion in the mhaled «r str^eam. The 
ri^e^mayalsobecornbinedwithpharxnaceutically acceptable 
L^;rtiicallyusedindryinhalationpowders.Suchc^^^^ 
5 raTbulkinTagenLrtoiniprovemeflowabiHtyofthepowde^^ 
' pa^lnia%'usedinadniixt«rewithcarrierp3rticles,e.g.l^^^^^^^^ 

Particle size than the active ingredients, typically in the range of 5 to 1 00 pm. If the 
:Csitlcontainsacarrier,the total amountof^e active ing^^^^^^ 
aZt01-50%(w/w), preferably aboutl-10o/„(w/w). based on total we^tof 

,0 t:omUon.Suchcon.positionscanbepre 

The particles of the invention canbe also adnnnistered in the form of 
p^essurizedLtereddoseinhalation suspension. Where thepartxcl^^^^ 
C^zed aerosol carrier and deUvered using pressurized metered dose mhaler 
,5 ^tlnatively.theparticlescanbeadn^steredin 
used in the delivery via a nebulizer. 

The invention is further illustrated by the following experiments, which are 
not meant to limit the scope of the invention. 

20 

Experiments 

Example 1 (Reference). SEM images of micronizedoraziponep 

Figure la to lb show scanning electron microscopy (SEM) images of 
oraziponeparticlesmicromzedbyconveationalMghenergymining.ft^^ 
r^^plles are irregular inshape.have flat faceted surface andhavelarge 

crystallites, which neck strongly together fonning large aggregates. 

30 

Example 2. Inhalation particles incorporathtg orazipone 

^^f—;^i~d7eed stock was preparedbydissolvi^ 
35 powder in 50 ml of methyl ethyl ketone at room temperature. 
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^^^^^^^^^"^v, -cental set-up of the particle synthesis, and Fig. 2b 
Figure 2a shows the experimental set-up oi me pdT i 

showopt.Wconfigurationusedforparticleanalysis.Ihehq^^^ 
described above was atonused using an ultrasonic atonnzer (2), sold under trade 
T^I Pvrosol 7901. Theresulted droplets, which were suspended mto a earner 

.^T^ ae h»«d zone me selected p^cess condition w"-"- 
,6 «s.deDe. tan. ^^^^^ i, i3 to, ,«nperaWre SeM » 

:rLTrjr.;.^Xed3„^n»^ 

The result paifidee were -Uec^d using >n d«*os««c preeU,,^ 
,0 <ES« olee^d .o ahigh volteg. g=ner*»r (6). The e^ gas wa, ,ed ftom 

ESF via a onppuiB ^ \ ^ , „oc n The ESP was made of a tubular 

ESP having inlet (16) and exit for exhaust gaa (19). The « 

.^idess steel collection plate (20) with inaide diameter and l^ oM7^«<»^^ 

^reapec«vel,..0.0,»n.an^^^^^^ 

;;:^™:SeXr:L^.-Se(..)on.e^a»,<.^ed 

an.o,eSlea..hegaaio.w«eth.,orn.e^^^^ 

snace between the wire and the plate under the influence oi me ^PP 

adhereaiom p pep and in the line from tubtdar tube outlet to the 

Tint rTiareed Temperature m the Bbf ana mmcuucuv, 

;SPw^n«in.Iea«.co.s..n,,e..pex.«Heof50X«..vcidoond— 
3. ^STcvapou^and— .ooocur.Condena.Uonp^cleconn«r(«:)^^^^ 

3^2 shown as (8) in Fig. 2a. was used to determine efflcency of «ae ESP- P«*cles 
cStSlwere.hiremo,ed*ommepla.es„r&ceofESPhyscrapmg.andthe. 
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placed in an airtight glass bottle to avoid moisture penetration or other 
contamination. 

Characterisation 

i. Particle size analysis 



Referring now to Fig. 2b, the particle size distribution was measured by an 
electrical low pressure impactor (12) (ELPI) coimected to a vacuum (13). The 

10 particles exiting the tubular tube were passed into two diluters (10a and 10b), with a 
dilution ratio of 1 : 1 0, before entering the ELPI The first diluter (1 Oa) was heated at 
50^C and the nitrogen gas entering the first diluter is also heated at the same 
temperature. Some particles exiting fi-om the first diluter were sampled directly into a 
TEM grid (1 1) via a combination electrostatic precipitator connected to a vacuum, 

16 for morphology analysis. To minimize temperature gradient, and thus to reduce the 
moisture condensation, the diluter, the line to the diluter and the gas line into the 
diluter were layered with heating elements that were kept also at 50°C. The 
gravimetric measurement shows that a narrow particle size distribution within the 
range of aerodynamic size of interest,* i.e. at around 1-5 inn, was obtained. 



ii. Particle crystallinity analysis 



Crystallinity of the sample was studied by X-ray powder diffiraction 
(Diffractometer D500, Siemens GmbH, Karlsruhe, Germany). A copper target X-ray 
25 (wavelength 0. 1 541nm) tube was operated with the power of 40 kV x 40 mA. 

For x-ray powder diffraction analysis, 500 mg of the sample was mounted to 
a specific cylindrical single crystal mini sample stage, which has a diameter of 20 
mm and height of approximately 2 mm. 

30 

The relative degree crystallinity of the powder was determined based on the 
x-ray powder diffraction patterns shown ia Figure 4. The estimation was based on 
the broadening of the diffraction maxima (FWHM-values) positioned at 29 range 3- 
SS"*. It is noticed that the powder was well crystallised. The maximum intensities 
35 were sharp and well above background intensities. 
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iu. Particle shape and surface Structure 



AS explained above, individual particles were collected on the su3^ce of a 
, r fiZ TEM ^d (1 1) connected to a vacuiun after particle collection. 

::i:LtL — CPB-SB^.opera^^^^^^ 

Weure 5 is a scanning electron microscope unage of the particle, u is 

S^po.J..«a...v.— ^^^^^ 

about 1-3 lun. It is not possible to produce such sphencal polyciysi P 

^JJ^of.a.gec,,st»mtesbyconv».tion.lsiz.r.d.ct.ouP»^ 

iv. Chemical analysis 

equipped Wit. r;ri^ r ji^s: 
:r==^^f^^— .o 

^^^^^^ 

rr:SHTo!):— (50:50, ^ ..^s ^^.s ^^^^ 

purity of resulted powder is 100% 



25 



30 



35 



E:uunpJe3.InhaMio„particlescomprisin80raziponen>itH^^^^^ 
primary crystaUtte swfi 

m liquid feed preparation and aerosol synthesis process are the same as 

approximately 3.8 seconds. 

It is found that the particle size distribution is the same as that of example 2 

process conditions. 
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Claims: 

5 curved surfcce and ate mctystallinefoml. 

..,^«ionpa«ic,es.eco,du«»cUim..«be^«»P'«'»'«"" 

substantially spherical. 

3. WaU«onparto.e.aceo*g.oelata.or2,«he.i.*eP-«c.esa« 

polycrystalline. 

4. M-aladonpartcles accorfi.^.0 aaycf olai^ X » 3..h««n«»par.ic>« 

have a rough surface, 

5 M^p.*c,cs.ccordtag»anyofo<ata».»4.»herein«.epa«ic,es 

are substanMyspkertaa polycrystalline pM«cte. 

i^^io^tne 1 to 5 wherein the mean 
6. fchalation particte according to any of clam« 1 to 5^ 
20 n^as aerodynamic diameter of me particle, iabe^eea 1 - 5 .rm. 

7 S«ationparticl.s»«rdiBgtoanyofclaimal.o6,whe«in.be 

preferably between 1 - 5 jun 

S..n..lationpar«c,esaceordingto.yofelaimsl«7.».erein,heparUclea 

are uncharged- 

,.M^a.ioaeompositioncomp,isingpar.iclesaccording» aayof claima 1 to 

30 8. 

.0. ln,talationcompoaitionaccordingtoclaim9.ad*Wlycomp..i.«- 
„moreph.rmac««icaUyaccept*leadditives.dil.««s or earner. 

ll.W.ala.ioncompo^S™--^'"''*'"'^'""*'*'"""''^ 
inhalation powder. 
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12 Inhalation composition according to claim 9 or 10 in the form of 
suspension for a pressurized metered dose inhaler or a nebulizer. 

13 . An inhaler device comprising inhalation composition according to any of 
5 claims 9 to 12. 

14. Amethod for preparing orazipone particles, comprising the steps of: 
providing Hquid feed stock comprising orazipone; 

atomising said Uquid feed stock to create droplets; 

collecting the orazipone particles produced. 

15 . A mefliod of claim 14 wherein the liquid feed stock is in the form of a 
solution. 

J. * ^lotm 1 4 or 15 wherein the carrier gas is nitrogen 

16. A method according to clami 14 or wnercu 

gas or other inert gas. 

precipitator, a cyclone or a filter. 

,8.Amemoaacco„iing»clatan.wl»«ta«»P-a*con=c«oa^is 
heated to preva* solvent re-condensation. 

,9.Ame.hod««.dingtoel.iml8.whereintheU<,»M feed stool co^ 
methyl ethyl ketone as a solvent 

20. Inhalation particles incorporating orazipone, prepared using a method 
according to any of claims 14 to 19. 



Printed from Mimosa 03«)4/01 11:47:59 Page: 15 



fcC T/F102/00S73 

WO 03/002111 ij^H^ 

1/5 




Fig. la 




Fig. lb 



11-48:03 page: 



16 



wo 03/002111 ^^/FI02/00573 

2/5 




Printed from Mimosa 03/04/01 11:48:07 Page: 17 



wo 03/002111 



3/5 



;T/FI02/00573 




Printed from Mimosa 03/04/01 11:48:10 Page: 18 



^:T/FI02/00573 

WO 03/002111 



4/5 



2200- 
2000- 
1800 
1600 
1400 



(0 

0-1200- 



400 - 



600 - 





-I I I I ' ' 



2-Theta - Scale 



Fig. 4 



INTERNATION 



ARCH REPORT 



Inteniatioi^^^p>lication No. 

PCT/FI 02/00573 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: A61K 31/12, A61K 9/72, A61P 11/06 . , 

According to International Patent Classification (IPC) or to both nabonal classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: A61K . 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practica.ble, search terms used) 

WPI DATA, EPO-INTERNAL, PAJ, STN INDEX, CA-DATA, EMBASE, MEDLINE. BIOSIS, 
DRUGU, ADISINSIGHT 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



atation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



us 6051257 A (KODAS ET AL), 18 April 2000 

(18.04.00), Figure 1, column 5, lines 62-67, 
column 18, lines 20-27 and 32-40, claims 1 and 6 



WO 0001667 Al (ORION CORPORATION), 13 January 2000 
(13.01.00), abstract. Figure 1, page 11, lines 
26-28, claims 1, 11-15 



WO 0149263 Al (ORION CORPORATION), 12 July 2001 
(12.07.01) 



WO 0228377 Al (ORION CORPORATION), 11 April 2002 
(11.04.02) 



1-20 



1-20 



1-20 



1-20 



I y[ Further documents are listed in the continuation of Box C. | xl See patent family annex. 



♦ Special categories of cited documents: 

' A* document defining the general state of the art which is not considered 

to be of particular relevance 
"E* earlier application or patent but publidied on or after the international 

filing date 

"L* document which may throw doubts on priority claini(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specifie<0 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P' document publiiAcd prior to the intemational filing date but later than 
the priority date daimed 



T" later document publiahed after the international filing date or priority 
date and not in conflict with the application but cited to tmderstand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or' cannot be considered to involve an inventive 
step when Qie document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
comtsined with one or more other such documentSj such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the intemational search 

8 October 2002 



Date of mailing of the intemational seardi report 
28-10-2002 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 

Tel. ( + 31 -70) 340-2040, Tx. 31651 epo nl. 

Fax: (4-31-70) 340-3016 



Authorized officer 
INGRID EKLUND/BS 

Telephone No. 



Form PCT/ISA./210 (second sheet) (July 1998) 



Printed from Mimosa 03/04/01 11:48:18 Page: 21 



' INTERNATIONAI^ARCH REPORT 



InterDationa^M|Ucation No. 

PCT/FI (IBd573 



C (Continuation). DOCUMEKTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P.X 


Wo 0228378 Al (ORION CORPORATION), 11 April 2002 
(11.04.02) 


1-20 



Form PCT/ISA;210 (continuation of second sheet) (July 1998) 



Printed from Mimosa 03/04/01 11:48:21 Page: 22 



INTERNATIONAJ^I^CH REPORT 
Information on patent family members 



30/09/02 




International 

PCT/FI 02/00573 



cation No. 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
dstte 


ns 6051257 


A 




18/04/00 


NONE 






un 0001667 


Al 


13/01/00 


AU 


745338 B 


21/03/02 








AU 


5039299 A 


24/01/00 










BG 


105080 A 


28/09/01 










BR 


9911626 A 


20/03/01 










CN 


1307559 T 


08/08/01 










EE 


200000789 A 


17/06/02 










EP 


1091933 A 


18/04/01 










FI 


981521 D 


00/00/00 










HR 


20000911 A 


31/12/01 










JP 


2002519407 T 


02/07/02 










NO 


20006665 A 


27/12/00 










PL 


344856 A 


19/11/01 










TR 


200003773 T 


00/00/00 










US 


6201027 B 


13/03/01 



WO 


0149263 


Al 


12/07/01 


AU 
EP 
FI 


2519701 A 
1242048 A 
20002217 A 


16/07/01 
25/09/02 
01/07/01 


WO 


0228377 


Al 


11/04/02 


AU 
FI 


9389901 A 
20002215 D 


15/04/02 
00/00/00 


WO 


0228378 


Al 


11/04/02 


AU 
FI 


9390001 A 
20002216 D 


15/04/02 
00/00/00 



Form PCT/ISA/210 (patent family annex) (July 1998) 



Printed from Mimosa 03/04/01 11:48:25 Page: 23 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 
[^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

[^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning tliese documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



